Medical experimentation with cocaine in the latter half of the nineteenth century failed to attract serious attention, largely because of the difficulty in obtaining purified cocaine. Claude Flauvel and Tomes Moreno y Maiz were experimenting with cocaine in Paris, and Vassili von Anrep in Russia. All suggested its use as a local anaesthetic. However all their work went unheeded, principally because of the difficulty replicating the results.
When Albert Niemann isolated cocaine in 1860 his purification technique was adopted by the chemical manufacturer Merck in Darmstadt, Germany. From 1862 they began producing about 50 grams of cocaine a year. The purification technique was difficult, unpredictable and hard to reproduce and the coca leaves had to be obtained from a reliable source before they degraded. However, it appears that Merck were the first to consistently supply pure cocaine.
In the United States, Edward Squibb, founder of Squibb Pharmaceutical Company had given up manufacturing coca products, declaring good coca leaf unobtainable. He published his analysis of commercially available coca products and found that none of them contained cocaine. His thesis was that caffeine, which was cheap and readily available, was equally effective. At the time of this publication there was some consensus on this matter but the conversion table on which he based his theory is obviously wildly inaccurate. He calculated that 180 mg of caffeine (approximately 3 cans of Coca Cola) had the same effects as 2700 mg of cocaine (50-60 "lines" of cocaine)! Clearly he was struggling to both purify and quantify cocaine.
The theories about the potency of caffeine were short-lived as Freud and Koller were both to make major pronouncements about cocaine in that same year. At this time, Sigmund Freud was twentyeight years old and only recently out of medical school. He had about a year of clinical experience at the Vienna General Hospital and no experience with drug addiction except for a close friend, a pathologist by the name of Fleischl-Marxow who had become addicted to morphine after a thumb amputation. In April 1884 Freud purchased a gram of cocaine from Merck and decided to try to wean Fleischl-Marxow off morphine with cocaine. His initial results were favourable and this, together with a literature search led to his famous publication "On Coca".
The articles he reviewed in his publication were principally sponsored by Parke Davis and published in their own gazette "Therapeutics". Parke Davis manufactured coca products and some of the articles were little more than advertisements. Freud concluded by recommending cocaine for several conditions including morphine addiction and asthma. He also suggested its use as a local anaesthetic although he had not conducted any research along this line.
Unfortunately the suggestion that cocaine should be used for morphine addiction was warmly embraced and within months morphine addicts all over Europe were also addicted to cocaine. Criticism swiftly followed; however, to be fair, Freud had recommended oral cocaine for morphine addiction but unfortunately all the addicts decided to inject it.
Freud was living in the dormitory at the Vienna General when he met Karl Koller who was also in residence. They became close friends and experimented with cocaine together. In 1884, while Freud was away, Koller continued the experiments with the assistance of his friend Dr Engel. Engel licked some cocaine on his penknife and remarked that his tongue was numb. Later Koller wrote "... in that moment it flashed upon me that I was carrying in my pocket the local anaesthetic for which I had searched for some years earlier. I went straight to the laboratory, asked the assistant for a guinea pig for the experiment, made a solution of cocaine from the powder which I carried in my pocketbook, and instilled this into the eye of the animal." At this time Koller was a junior resident who was anxious to gain an assistantship in the ophthalmology unit. The professor of ophthalmology in the unit was obsessed with the risks of general anaesthesia for eye surgery and it may have been this that led Koller to search for a local anaesthetic for the eye. Either way, he had already conducted a number of experiments with topical bromide, morphine and chloral before he tried topical cocaine.
Koller continued his cocaine experiments on himself and his colleagues and prepared a paper for the Heidelberg Ophthalmological Society which was to be held in a few weeks time. He was unable to afford to attend the meeting and persuaded a friend, Joseph Brettauer to present the paper and demonstrate the technique at the conference. The paper was presented on September 19, 1884.
An American, Henry Noyes from New York City was at the meeting and mailed an account of the meeting to the New York Medical Record. This was published in October 1884 and within six weeks Squibb had received three hundred orders for cocaine. Two months earlier Edward Squibb had made his decision to stop making cocaine products. The rapid increase in demand, and price, meant that he quickly had to rethink this decision. Merck's laboratory had the same problem; over the next three years, Merck's cocaine production increased from less than a pound to 158,352 pounds in 1886! Noye's article was printed before Koller's but the discovery was Koller's. Unfortunately it did not gain him the appointment he wanted. In January 1885 he removed a tourniquet on a casualty patient. Zinner, Bilroth's intern, was upset by his management and called him an "impudent Jew". Koller slapped Zinner and Zinner challenged Koller to a fencing duel. Koller won the duel but wounded his opponent and was charged with criminal offences. Charges were dropped but his career prospects were not great and he eventually emigrated to New York where he maintained a successful practice and died in 1944. His recognition came late in his life and he was awarded the American Ophthalmological Society's first gold medal in 1921. He was proposed on several occasions for the Nobel Prize but unfortunately they were not awarded for old discoveries unless recognition of its importance had been recent. Koller's discovery had received widespread acceptance almost immediately, years before the Nobel Prize was created, and was certainly the beginning of a new era in anaesthesia. CHRISTINE BALL, ROD WESTHORPE Geoffrey Kaye Museum of Anaesthetic History
